The nematode Caenorhabditis elegans as a model of organophosphate-induced mammalian neurotoxicity.
Fifteen organic phosphate pesticides were tested by computer tracking for their acute behavioral toxicity with the nematode Caenorhabditis elegans. Thirteen of these 15 chemicals are used as insecticides and are anticholesterase agents. The other two chemicals are used as herbicides. EC50 values for each chemical were compared to the corresponding LD50 acute lethality value in rats and mice. Order of toxicity was found to be significantly correlated in comparisons of C. elegans to both rats and mice. Mechanistic investigations were conducted by assaying 8 of the 15 chemicals for anticholinesterase activity in C. elegans. Significant cholinesterase inhibition was confirmed for five chemicals that had displayed high behavioral toxicity, while three chemicals of low behavioral toxicity showed no significant decrease in cholinesterase activity. Toxicity for two chemicals that do not inhibit cholinesterase in mammals was linked to pH effects. Detailed comparison of individual chemicals and metabolic issues are discussed. These results have positive implications for the use of C. elegans as a mammalian neurological model and support the use of C. elegans in early rounds of chemical toxicity screening.